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(54) Method of manufacturing the sidewall of a pneumatic tire 


(57) A method of manufacturing a pneumatic tire (1 ) 
comprises assembling unvulcanized rubber compo- 
nents to make a green tire, vulcanizing the green tire, 
and winding an unvulcanized rubber tape so that the 


windings collectively have a predetermined cross sec- 
tional shape for at least one of the unvulcanized rubber 
components to thereby make said at least one of the 
unvulcanized rubber components. 
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Description 


[0001] The present Invention relates to a method of manufacturing a pneumatic tire whose rubber components are 
formed by winding a unvulcanized rubber tape. 

[0002] Conventionally, unvulcanized rubber tires are made of unvulcanized rubber components having various 
shapes and sizes. As the unvulcanized rubber components are formed by extruders, the number and sizes of the 
extruders are depend on the maximum size and the number of the kinds of the rubber components. Usually, at least 
several extruders which are relatively large-sized are required. 

[0003] In recent years, in order to decrease the number and size of extruders to decrease the plant size and to 
establish a flexible manufacturing system, it was proposed to make a pneumatic tire by winding an unvulcanized rubber 
tape around a drum directly or indirectly thereon instead of applying a rubber component. In this method, as shown in 
Fig.11, an unvulcanized rubber tape T is wound into a target cross sectional shape similar to the final shape of the 
rubber component by controlling the overlaps of the windings of the tape. 

[0004] Therefore, it became possible to make rubber components having various shapes and sizes. 

[0005] In general, different rubber components of a tire are usually made of different rubber compounds. If the method 

of making a rubber component is simply changed from the extruding into a final shape to the winding into a final shape, 

It rs still necessary to prepare various unvulcanized rubber tapes made of different rubber compounds. 

[0006] A primary object of the present invention is to provide a method of manufacturing a pneumatic tire, by which 

It IS possible to establish a flexible manufacturing system and to decrease the plant size, whereas another object of 

the present invention Is to increase the number of rubber components which are made by winding au unvulcanized 

rubber tape. Still another object of the present invention is to decrease the number of unvulcanized rubber tapes used 

in a tire. 

[0007] According to the present Inventi on, a method of manufacturing a pneumatic tire comprises assembling un- 
vulcanized rubber components to make a green tire, vulcanizing the green tire, and winding an unvulcanized rubber 
tape so that the windings collectively have a predetermined cross sectional shape for at least one of the unvulcanized 
rubber components to thereby make said at least one of the unvulcanized rubber components. 
[0008] Embodiments of the present invention will now be described in detail in conjunction with the accompanying 
drawings. 

Figs. 1a, 1b and 1c show unvulcanized rubber tapes for making rubber components. 
Fig. 2 is a cross sectional view of a pneumatic tire. 

Figs.3a-3g are diagrams for explaining a method of manufacturing a pneumatic tire according to the present in- 
vention. 

Figs.4a-4c are diagrams for explaining a modification of the method. 

Fig.5 is a diagram for explaining an apparatus for making and winding a rubber tape. 

Fig.6 shows a rubber component fomied by winding an unvulcanized rubber tape including short fibers having a 

variable degree of orientation. 

Figs.Za and 7b each show a sidewall rubber. 

Fig.8 is a cross sectional view of a pneumatic tire. 

Fig. 9 is a partial sectional view of a sidewall portion. 

Fig.10 is a partial sectional view of a sidewall portion. 

Fig.11 is a sectional view of a unvulcanized rubber component formed by winding an unvulcanized rubber tape. 

[0009] According to the present invention, tire components are formed by winding a long unvulcanized rubber tape 
T. The unvulcanized rubber tape T means a pure rubber tape Tp made of unvulcanized rubber only, a fiber containing 
rubber tape Trf made of unvulcanized rubber with short fibers mixed therein, and a cord containing rubber tape Trc 
made of unvulcanized rubber in which one or more cords are embedded along the length of the tape. Figs. la 1 b and 
1c show examples of the pure rubber tape Tp, fiber containing rubber tape Trf and cord containing rubber tape Trc. 
respectively. The thickness (T) of the unvulcanized rubber tape T may be set in a range of from 0.3 to 2.5 mm, preferably 
in a range of from 0.5 to 2.0 mm. The width W of the unvulcanized rubber tape T may be set in a range of from 5 to 
50 mm preferably in a range of from 1 0 to 25 mm. 

[0010] The present invention can be applied to various pneumat ic tires, e.g. passenger car tires, light truck tires 
motorcycle tires, heavy duty tires and the like. However, for the sake of convenience, the following descriptions are 
made based on passenger car radial tires having a low aspect ratio. 

[0011] In the drawings, pneumatic tire 1 comprises a tread portion 2, a pair of sidewall portions 3. a pair of bead 
portions 4 each with a bead core 5 therein, a carcass 6 extending between the bead portions 4. and a tread reinforcing 
belt disposed radially outside the carcass 6 in the tread portion 2. 

[0012] The carcass 6 comprises at least one ply 6A of cords arranged radially at an angle of from 75 to 90 degrees 
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nylon, rayon, aramid and the like or steel '=°'''^^^^^^:^^l^'Z^^7. au6 the carcass ply turnups 6b extend rad.ally 
[00131 The tread reinforcing belt compnses a breaKer / ana «i h 

[001 5] The band is disposed on the rad.ally Preferably, the band is formed by spirally w.nd.ng 

LsLllanglewithrespecttothecircumfer^^^^^^^^^ 

:=rrcS:t?prs 

along the length thereof as shown in Fig.lc, is P^^^^^^^''^ "^^^^^^ 

5 The exemplary belt shown in the drawings >s «^^^^^^ 
0017 Apneurnatictireiscomposeofvanousrub^rcomPon^^^^^^^ 

radially outside the belt. In each of the s.dewall P°^'°J^2- ^^.^^^^^^^ 4. a clinch rubber Gbc is disposed along 

6 defining a part of the outer surface of the t.re^ '^^dClo^^^^^^^^^^ apex rubber Gba is further disposed on 
the axially outer surface and bottom surface of the b^^^^^^ 

[00181 In the following examples tires, at leasi me 

^0^9; ""fI^ Shows a radial tire for passenger cars in --^'^J,^^^^^^^^^ wheel rim and inflated 

30 Zm Here, the non^ally inflated unloaded sta e «?f J^^^^^^ Zt^^ "standard rim" specified in JATMA. 
o a standard inner pressure but loaded w.th no t.e oad^'^^;;^^"^,^ ^ja^^ard pressure is the "maximum a,r 
the -Measuring Rim" in ETRTO. me "Des.gn R^^ [^maxl^um pressure given in the "T.re Load Limits at Vanous 

45 rubber Gin extends at least between a pos.hon ^Jf ^J^'^' ^^^^^^ ^^e insulation rubber Gin overlaps with the belt 
of the maximum section width point of the carcass "^^^ ^a^^J^^^^^^^^^^ ^ o.4 times the axial width BW of the belt 7. 
7 by an axial width LW in a range of ^^-^ '° °;f3S^^^^^^^ spaced radially inwardly from the rnaximum 

On the other hand, the radially inner end of '^"^^"^^^^^^ 3 ^ange of not less than 0.1 times preferably a3 to 

inside the radially outer end of the bead apex rubber Gba. extending along the bottom face of the bead 

clinch rubber Gbc. . „nmhPr of different kinds of unvulcanized rubber tapes T. that a plurality of 
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of rolling and the like. Further, it is no^ alwaTorce sa^^^^^^^^ '"""^ ^'"''"^ 

components. The rubber tape T mav be cut nV^ hi tk '''V ^ '® continuous between the rubber 

apparatus which may include an S.d1r and ro'fs '""^ " '° ^ ^"^"^^ '^"^ "y one 

wS ruTbr.L7e^rn:S^^^ -^''er Gtc are formed by 

[0028] The clinch mhZr ' ^ ' "^^'^'J^^se are made of the identical rubber compound. 

[0029 ^JeiteMir:;s;G,:7oi'^^ 

rubber compound. """^^ ^'"'""9 ^ P"'« ^""^^ ^^P^ Tp3 made of a different air- impermeable 

Sinru:rf::;£:r^^^^^^^^ 

a derivative thereof with respect to 1 00 J^rts b! weight o^^^^^^ ^''.k ° ""'y' ^"""^^ °^ 

formaSon is re-atiryTi r«.elbL ^^^^^^^^^ ^ -9'°- --^^ '^e- 

to prevent separation failure between r^ndCs of the^^u^^^^^^^^^ 
t^boun^^^^^^ 

s;j;oi'nt.r;iS ''"^"^ ^""^ 

- andeiLfc^TsTerStre:^ 

2.5, preferably at least 2.7. more preferably 3 0 to^o^^ir^ i. "'^^"'"^ polybutadiene rubber and at least 
of the rubber component thereof'^Ml^y vi^ SCof ,^ '^t," f *° -^'9^* 

s:h:re::sis^~ 


10 


15 


N-phenyl-N'-isopropyl-p- phenylenediamine 

'^;f^?-^''"^*^y'butyl)-N'phenyl-p.phenylenediamine. 
diallyl-p-phenylenediamine mixture, 

N,N'-diphenyl-p-phenylenediamine,' 
p-(p-toluenesulphenylamino) diphenylamine 
octylatediphenylamine, 

polymer of 2,2.4-trimethyl-1 .2-dihydroqujnoline 

6-ethoxy-2,2,4-trimethyl-1 .2-dihydroquinoline 

N-phenyl-1 -naphthylamine, 
/ 4,4'-(alpha.aIpha-dimethylbenzyl) dithiocarbamate 

N,N'-di-2-naphthyl-p-phenylenediamine, 

nickel-dimethyldithiocarbamate. 

nickel-dibutyldithiocarbamate. 

2-mercaptobenzimidazole, 

zinc salt of 2-mercaptobenzimidazole, 

2-mercaptomethylbenzimidazole, 

zinc salt of 2-mercaptomethylbenzlmidazole, 

1 .3-bis(dimethylaminopropyl)-2-tiourea, 

tributyltiourea, 

N-phenyl-N'-(3-methacryloyloxy-2-hyd,oxypropyl)-p-phenylenediamine 

and the like may be used 
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Natural rubber 

Low viscosity polybutadiene rubber 
FEF 

Aromatic oil 
Age resistor 
Wax 

Stearic acid 
Zinc oxide 

Vulcanization accelerator 
Sulfur 

JIS type-A-durometer hardness 
100 %modulus 


(parts by weight ) 


40 

60 

50 

5 

3 

1.5 
2.5 
3.0 
1.0 
1.5 
55 *3 

1.1 MPa*3 


M Mooney viscosity: 30{ML(1+4) @100deg.C> 
'2 N-(1.3-dimethylbuty1)- N'phenyl-p-phenylenediamine 
*3 vulcanizing conditions: 160deg.C. 18 minutes 

^^^^^^ ■ ^. • ir. makP the carcass oly 6A. a wide raw strip of rubberized carcass cords 

5 together with the greater part of the clinch '"i*"^^' nositions to the belt edges, the rubber tape Tp1 
tooi4] In ordertomakethecushion rubber G c ,n the ^^^^^^^^^^^^^ rubber tape Tp1 is used again. 

. ^ o -r. ^rHor tn make the sidew all rubber Gs in each of the sidewall portions, the 
K^apeTpTis^:^^^^^^^^ 

SS? Thus a green tire is made. The green tire is put in a rnold and 

"oSs ^he above-mentioned tread rubber belt assernbly m^^^^ Z^:;^^^s.lT^£"^^^^^^ a band, 
breaker cords is applied to or wound on a profiled belt f Xdld alona the^en^^^ thereof is spirally wound. Then, an 

canized rubber tape T is wound thereon to *X .^afrLbber Gut a natural-rubber-base rubber compound 

rp?rLrn::eU:r^^^^^^^^^^^^ 

superior in the wear resistance, heat generation J Pf^-^^J^^J^"^^^^^^^^^ carcass 
[0050] ThesidewallrubberGscanbemadebyw,nd,nganun^^^^ 

rn=rrerirTr;e cJr^^^^^^^^^^^^ -after the tape T is wound, the caress. 
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Sfdewall rubber, etc. are changed into a toroidal shape 

Gs and Clinch rubber Gbc to th'e toLTsrape! ^r^ss * "^""''"^ ''^ """'^^ 

jres^nil^era^^^^^ 

adjusting me thickness of tJe TbberTp^ t a pt^Xf ^c^LTrolT^T^^ "ToT^ °' ^'''"'^'^ ^'^ '° 
tape T, a tape applicator 27 which can traJpL h» h °, ^ ^"'^ ^'^ extruded rubber 

the die into a flat sectional shaprtS extmd.^nnv^rf ^ "'^^^ «he screw and extruded from 

between the rollers. th^hcS of the X^e ^ ^^^^^^^ f'^^^'/^.^l^ ^1. By changing the gap 

the applicator 27 through cooling ro ers^nd .^2e II If Thf '^"''kness. The rubber tape T is fed to 

rotating the building drum D and tr^e 'sing me Jpe^^^^^^^^ of^' ^ '"r""*' °" ""'"""^ ""^"^ ^ 

~sp^eeds.te.per^trer.^^^^^^^^ 

!?fs^orme°d ryZJ^ra't^rcMl^T^^^^^^^^^ ^ "'1; ''^ ""^'"^ ^ '^^^ "^^^ P^^t 

rnni^fn in c;^^ ^'""'"S ^ tmcK tape Trf2. As a result, the part A1 may have a higher rigidity than the oart A2 

Ta th^hr.?berF?n\h':rb;r;aoeT;^^ 

^^^^^^^ 
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[0059] In this example, as the short fibers F in t he sidewall rubber Gs are oriented substantially In the tire circum< 
ferentlal direction, the sidewall rubber Gs is effectively increased in the circumferential rigidity without excessively 
increasing the radial rigidity. As a result, the rolling resistance of the tire is reduced without deteriorating the ride comfort. 
Also the cut resistance is improved. Further, it becomes possible to reduce the tire weight because the thickness of 

5 the sidewall rubber may be decreased by the increased rigidity. 

[0060] If the average fiber length is less than 0.2 mm and/or the average fiber diameter is less than 1 0 micrometers, 
it is difficult to obtain a sufficient directional reinforcing effect. If the average fiber length is more than 5 mm and/or the 
average fiber diameter is more than 1 00 micrometers, the adhesion to rubber tends to decrease and the wear resistance , 
and crack resistance are liable to decrease. 

10 [0061] If the content of the short fibers F is less than 10 parts by weight, the circumferential rigidity of the sidewall 
rubber 9 decreases. If the content of the short fibers F is more than 30 parts by weight, there is a tendency to decrease 
the crack resistance. 

[0062] In the above-mentioned embodiment, the fiber containing rubber tape Trf is used to make the entirety of the 
sidewall rubber Gs which is disposed adjacently to the carcass. However, it is also possible to use the fiber containing 
15 rubber tape Trf to make a part of the sidewall rubber Gs. In this case, the remaining part may be formed by winding a 
pure rubber tape Tp. Further, it is also possible to use a rubber strip extruded in a final shape (not a rubber tape Tp 
wound into a final shape). Furthermore, a cord-reinforced rubber tape Trc may be used. 

[0063] Incidentally, regardless of whether the degree of orientation is variable or constant, a fiber containing rubber 
tape Trf can be used in combination with a pure rubber tape Tp and/or a rubber strip to make a part or the entirety of 
20 a rubber component. 

[0064] For example, as shown in Fig. 8 (this tire has an aspect ratio of not more than 55 %). the sidewall portion 3 
may have a double layered structure comprising a sidewall rubber Gs formed by winding a pure rubber tape Tp and 
an inner sidewall rubber Gsin formed by winding a fiber containing rubber tape Trf. 

In this example, the pure rubber tape Tp is made of a relatively soft rubber compound so that the sidewall rubber Gs 
25 has a JIS type-A-d urometer hardness of from 48 to 58 degrees preferably 50 to 56 degrees more preferably 52 to 54 
degrees, and a modulus at a 230 % elongation of from 1.5 to 2.5 MPa, and a Mooney viscosity of from 28 to 44 {ML 
(1 +4)} preferably 34 to 38 {ML(1 +4)} more preferably 32 to 40 {ML(1 +4)}. This soft rubber compound preferably includes, 
as its base rubber, diene rubber such as natural rubber, isoprene rubber, styrene butadiene rubber, butadiene rubber, 
chloroprene rubber, acrylonitrile butadiene rubber and the like, alone or in combination. The following table show an 
30 example of the soft rubber compound 


Butadiene rubber 

55 

PHR 

Natural rubber 

35 

PHR 

Isoprene rubber 

10 

PHR 

FEF 

45 

parts by weight 


[0065] As to the inner sidewall rubber Gsin, on the other hand, in order to effectively reinforce the sidewall portion, 
the short fibers should be oriented in a high degree such that at least about 90 % of the short fibers are oriented at 
less than 30 degrees with respect to the tire circumferential direction. For example, aramid short fibers are used. 
Preferably, the rubber compound for the inner sidewall rubber has a JIS type-A-durometer hardness of from 60 to 95 
degrees, a modulus at a 230 % elongation of from 2.8 to 6.0 MPa, and a Mooney viscosity of from 40 to 73 {ML(1 +4)}. 
[0066] The thickness t2 of the sidewall rubber Gs is set in a range of more than 0.05 times and less than 4.0 times 
the thickness t1 of the inner sidewall rubber Gsin. 

[0067] As the unvulcanized rubber tape Tp of the sidewall rubber Gs is made of the soft mbber compound, the 
adhesion between the windings of the rubber tape is improved. Thus the occurrence of cracks in the sidewall outer 
surface can be effectively prevented, though the windings are exposed. Further, as the inner sidewall rubber Gsin 
increases in the rigidity, the steering stability can be improved. 

[0068] If the JIS type-A-durometer hardness of the soft mbber compound is less than 48 degrees, it becomes difficult 
to maintain a necessary bending rigidity of the sidewall portion 3 and the steering stability deteriorates. If the JIS type- 
A-durometer hardness is more than 58 degrees, cracks are liable to occur in the sidewall outer surface along the 
boundaries between the windings. 

[0069] If the 230 % modulus of the soft njbber material R1 is less than 1 .5 MPa, it becomes difficult to improve the 
steering stability. If the 230 % modulus is more than 2.5 MPa. cracks are liable to occur. 

[0070] If the Mooney viscosity of the soft rubber material R1 is less than 28 {ML(1 +4)}, it is difficult to give the pre- 
determined shape to the windings of the rubber tape. If the Mooney viscosity is more than 44 {ML(1 +4)}. the adhesion 
between the windings decreases and cracks are liable to occur. 

[0071] Fig .9 shows a modification of the above-mentioned double layered structure, wherein the sidewall rubber Gs 
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may be the same as above, but the inner sidewall rubber Gsin is formed by winding a cord-reinforced rubber tape Trc 
Shown ,n Fig. lc. The cord-reinforced rubber tape Trc may be wound In an upper sidewail portion near the fire shoulder 
In the remaining lower s.dewall portion, the above-mentioned fiber containing rubber tape Trf or the under-mentioned 
pure rubber tape Tp4 may be wound. In this case, the steering stability may be further improved. For the reinforcing 
RC. organic cords, for example. 840d nylon cords are preferably used. 

[0072] Fig.1 0 further shows a modification of the double-layered structure shown in Fig.9, wherein the sidewall rubber 
Gs IS the same as above, but the inner sidewall rubber Gsin is formed by winding a pure rubber tape Tp4 which is 
made o a rubber compound harder than that of the sidewall rubber Gs for the purpose of increasing the rigidity of the 
sidewall portion 3. Furthermore, instead of winding the narrow pure rubber tape Tp4, the inner sidewall Oibber Gsin 
may be forrned by applying a relatively wide rubber strip which may be formed by means of an extaider. In the inner 
sidewall inthisexample. the JIStype-A-durometerhardness,230%moduIus and M^^^^ 

than the sidewall rubber Gs and near the respective upper limits, namely. 95 degrees. 6.0 MPa and 73 {ML(1+4)}. 
«5 Claims 

1 . A method of manufacturing a pneumatic tire comprising 

assembling unvulcanized rubber components to make a green tire, 
vulcanizing the green tire, and 

winding an unvulcanized mbber tape so that the windings collectively have a predetermined cross sectional 
Shape for at least one of the unvulcanized rubber components to thereby make said at least one of the unvul- 
canized rubber components. 

25 2. The method according to claim 1 , wherein 

the tire comprises a sid ewall rubber disposed in a sidewall portion of the tire to define an outer surface of the 
sidewall portion, and 

said at least one of the unvulcanized rubber components correspond to the sidewall rubber. 

3. The method according to claim 1 . wherein 

the tire comprises a sidewall rubber disposed in a sidewall portion of the tire to define an outer surface of the 
sidewa I portion, and a cushion rubber disposed between a carcass and an edge of a tread reinforcing belt and 
said at least one of the unvulcani zed rubber components correspond to the sidewall rubber and the cushion 
rubber. 

4. The method according to claim 1 , wherein 

^0 the tire comprises: a sidewall rubber disposed in a sidewall portion of the tire to define an outer surface of the 

sidewall portion; an inner liner rubberdisposed inside a carcass along the innersurfaceof the tire; an insulation 
rubber disposed in a radially outer part of the sidewall portion between the carcass and the inner liner rubber- 
and a cushion rubber disposed between the carcass and an edge of a tread reinforcing belt 

^5 n?hh ^* unvulcanized rubber components correspond to the sidewall rubber, the insulation 

" rubber and the cushion rubber, and 

the method further comprises winding an unvulcanized rubber tape made of an air-impemieable rubber com- 
pound to make the inner liner rubber. 

The method according to claim 1. wherein 

the tire comprises: a sidewall rubber disposed in a sidewall portion of the tire to define an outer surface of the 
sidewall por^on; an inner liner mbber disposed inside a carcass along the inner surface of the tire; and an 
nsulation rubber disposed In a radially outer part of the sidewall portion between the carcass and the inner 
liner ruober, 

rubber* unvulcanized rubber components correspond to the sidewall rubber and the insulation 

the method further comprises winding an unvulcanized rubber tape made of an air-impermeable rubber com- 
pound to make the inner liner rubber. 
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6. The method according to claim 4 or 5. wherein 

said at least one of the unvulcanized rubber components is made of a rubber compound including at least 2.5 
parts by weight of an age resistor with respect to 100 parts by weight of rubber which includes 40 to 100 parts 
5 by weight of low viscosity polybutadiene rubber, and has a JIS type-A-du remoter hardness of not more than 

65 degrees and a 100 % modulus of 0.5 to 2.5 MPa. 

7. The method according to claim 2. 3. 4, or 5, wherein 

10 the tire further comprises a clinch rubber disposed in a bead portion of the tire along the axially outer surface 

and bottom face of the bead portion, 

the method further comprises winding an unvulcanized rubber tape to make the clinch rubber. 

8. The method according to claim 1 or 2, wherein 

15 

said unvulcanized rub ber tape has short fibers mixed therein. 

9. The method according to claim 1 or 2. wherein 

20 said unvulcanized rubber tape has short fibers mixed therein, and the short fibers are oriented towards the 

longitudinal direction of the tape. 

10. The method according to claim 1 or 2, wherein 

25 said unvulcanized rubber tape has short fibers mixed therein, and 

the unvulcanized rubber tape includes a tape of which short fibers are highly oriented towards the longitudinal 
direction of the tape, and a tape of which short fibers are less oriented towards the longitudinal direction of 
the tape. 

30 11, The method according to claim 1 or 2, wherein 

said unvulcanized rubber tape has short fibers mixed therein, and 

the method further comprises changing the degree of orientation of the short fibers towards the longitudinal 

direction of the tape. 

35 

12. The method according to claim 2, 3. 4, 5, 6 or 7, wherein 

the tire further comprises an axially inner sidewall rubber disposed on the axially inside of said sidewall rubber, 
and 

40 the method further comprises winding an unvulcanized rubber tape made of a rubber compound with short 

fibers mixed therein to make the axially inner sidewall rubber. 

13. The method according to claim 2, 3, 4, 5, 6 or 7, wherein 

45 the tire further compr ises an axially inner sidewall rubber disposed on the axially inside of said sidewall rubber, 

and 

the method further comprises winding an unvulcanized rubber tape in which one or more organic fiber cords 
are embedded along the length thereof to make the axially inner sidewall mbber. 

50 14. The method according to claim 2, 3, 4, 5, 6 or 7, wherein 

the tire further comprises an axially inner sidewall rubber disposed on the axially inside of the sidewall rubber, 
and 

the method further comprises winding an un vulcanized rubber tape made of a harder rubber compound than 
55 the sidewall rubber. 

15. The method according to claim 12. 13 or 14, wherein 
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Ts St 0 Mpf '/„H^ M »yPe-A-durometer hardness of from 48 to 58 degrees, a 230 'A modulus of fmm 
i.5to6.0MPa.andaMooneyviscosityoffrom28to44{ML(1+4)}. "uuiusoiirom 

16. The method according to daim 9, 10 or 11, wherein 


welgwX irse "t^^^^^^^ """" ^"'""^""'^ ^° '° ''^^ -^'^^^ -ith respect 100 parts by 


17. The method according to claim 12, where in 

the pneumatic tire has an aspect ratio of not more than 55 %. 

18. The method according to claim 13, wherein 

the pneumatic tire has an aspect ratio of not more than 55 %. 

19. The method according to claim 14, wherein 

the pneumatic tire has an aspect ratio of not more than 55 %. 


10 


EP 1 201 414 A2 


Tp(T) 


Fig.la 
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Fig.8 
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Fig.9 
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